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Liquid Waveguide Capillary Cell）分光光度法。对Fe(II)和Fe(II+III)的检出限分别
为0.056 nmol L-1和0.096 nmol L-1，线性范围均为0.5-50 nmol L-1。每个水样测定
一次Fe(II)与Fe(II+III)用时约需10 min，水样消耗量为5 mL。对不同浓度的Fe(II)
和Fe(II+III)试样各连续测定3次，0.9-10.0 nmol L-1 Fe(II)的吸光值的相对标准偏差







的检出限分别为0.4 nmol L-1和0.5 nmol L-1，两者的线性范围均为1.0-200.0 nmol 
L-1。对浓度范围1.0-100.0 nmol L-1的6个Fe(II)和6个Fe(III)试样吸光值的RSD分别
为0.84%-3.31%（n = 3）和0.27%-2.46%（n = 3）；实际海水样的加标回收率在
98.36%-103.1%之间（n = 6）；测定标准参考海水的结果准确。以低铁海水（LISW，
Low Iron Seawater）为基底绘制工作曲线，盐度高于7的水样可用本方法测定；对



















Graphite Furnace Atomic Absorption Spectrometry）结合，制作成功简易精巧的连
接部件，实现了固相萃取与GFAAS的自动化在线联用，建立了近岸海水中Fe(II)
和Fe(II+III)同时测定的流动分析 -C18固相萃取 -GFAAS分析法。对Fe(II)和
Fe(II+III)的检出限分别为1.38 nmol L-1和1.87 nmol L-1，线性范围高值可达200 
nmol L-1。重复测定浓度为2.5 nmol L-1和25 nmol L-1的Fe(II)和Fe(III)试样的吸光值，



































Iron (Fe) is an essential element in biological activities, especially for the plant 
metabolism, such as photosynthesis, respiration, nitrate reduction and chlorophyll 
synthesis. However, the dissolved Fe with biological availability is in very low 
concentrations in oceans. Fe greatly limits the growth of phytoplankton and nitrogen 
fixation in the ocean, and consequentially has implications for air-sea exchange of 
carbon dioxide and global climate change. To further explore the role of Fe in 
oceanographic biogeochemical processes, it is necessary to obtain robuster and 
reliable survey data of different Fe species, and the breakthroughs and improvements 
of the existing Fe specication analysis methods are still in great demand. In view of 
this, analytical methods for Fe redox speciation measurement and size fraction have 
been developed in this research. These methods have the advantages of high 
sensitivity, easy operation and rapid determination. The results are summarized as 
below: 
(1) Based on the strongly selective complexing chromogenic reaction of 
ferrozine and Fe(II), a flow analysis based system incorporating on-line C18 solid 
phase extraction cartridges and a liquid waveguide capillary cell (LWCC) was 
established for simultaneously spectrophotometric determination of trace Fe(II) and 
Fe(II+III) in seawater. The limits of detection (LODs) for Fe(II) and Fe(II+III) were 
0.056 nmol L-1 and 0.096 nmol L-1. A linear determination range of 0.5-50 nmol L-1 
iron was obtained with a sample loading volume of 5 mL and a sample throughput of 
6 h-1. The relative standard deviations (RSDs) were 0.26%-  0.86% (n = 3) for 
0.9-10.0 nmol L-1 Fe(II) samples and 0.50%-1.94% (n = 3) for 0.9-24.0 nmol L-1 
Fe(II+III) samples. There was no significant difference between the measured and 
certified values for standard reference seawaters CASS-5 and NASS-6. The detection 
sensitivity was impervious with different sample salinities, showing that the method 
was suitable for the analysis of estuarine and coastal waters. The proposed system was 
highly automatic, flexible, easy to build, and had been successfully applied for a long 
time in situ monitoring. 
(2) To simultaneously detect Fe(II) and Fe(II+III) in a same seawater sample, a 
reverse flow injection analysis (rFIA) technique and two liquid waveguide capillary 
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